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General experimental procedures
All reagents were obtained from the Acros, Aldrich, or Lancaster chemical companies and were used as received.
1 H-and 13 C-NMR spectra were recorded in CDCl 3 on a Bruker DRX-300 or DRX-400 spectrometer operating at 300/400 MHz for 1 H and 75/100 MHz for 13 C analysis. Chemical shift data is expressed in ppm with reference to TMS. Elemental analysis was performed at the Shanghai Institute of Organic Chemistry. Sunflower oil (First Choice Brand) was obtained from a local supermarket and used as received. The content of triglyceride moiety (1.18 mmol/g) in sunflower oil was determined by 1 H NMR analysis using dimethylsulfone as an internal standard. Rasta resin-chloride 12 1 and thiourea 22 2 were prepared according to literature procedures.
Synthesis of RR-TBD 1
TBD (1.39 g, 10.0 mmol), NaH (60 % dispersed in oil, 0.440 g, 11.0 mmol), and THF (10 mL)
were added to a nitrogen-flushed 50-mL round-bottomed flask equipped with a magnetic stirrer and a reflux condenser. The reaction flask was immersed in an oil bath regulated at 70 °C and the reaction mixture was stirred for 1 h. The oil bath was removed and the reaction mixture was cooled to rt. Rasta resin-chloride 12 (1.68 g, 2.50 mmol of chloromethyl groups, 1.49 mmol/g) was added to the flask and the flask was immersed in an oil bath regulated at 70 °C for 18 h. After cooled to rt, reaction mixture was added MeOH (10 mL) dropwise and then filtered on a Büchner funnel. The beads collected on funnel was washed with H 2 O (10 mL), MeOH (10 mL), THF (10 mL), Et 2 O (10 mL), and hexanes (10 mL) and then dried to constant weight under vacuum as ivory beads 1 (2.00 g, 99% yield). Elemental analysis was used to determine N content as 5.26 %, and thus a loading level of 1.25 mmol/g.
Transesterification of 17 catalyzed by 1
Sunflower oil 17 (0.500 g, 1.18 mmol), MeOH (2.0 mL), 1 (0.095 g, 0.24 mmol) were added to a 7-mL vial equipped with a magnetic stirrer. 
Regeneration of 1
Recovered 1 (0.950 g), MeOH (2 mL), and 0.5 M NaOH (aq) (2 mL) were added to a 7-mL vial equipped with a magnetic stirrer. The mixture was stirred slowly for 24 h and then poured onto a Büchner funnel. The beads collected on funnel were washed with H 2 O (10 mL), MeOH (10 mL), THF (5 mL), Et 2 O (5 mL), hexanes (5 mL) and then dried to constant weight under vacuum.
Synthesis of PS-TBD 19
were added to a nitrogen-flushed 50-mL round-bottomed flask equipped with a magnetic stirrer and a 
Ring-opening reaction of -valerolactone catalyzed by 1
-Valerolactone (0.300 g, 3.00 mmol), n-butanol (0.009 g, 0.12 mmol), 1 (0.048 g, 0.060 mmol), 22 (0.023 g, 0.060 mmol), and benzene (1.5 mL) were added to a 5 mL round-bottomed flask equipped with a magnetic stirrer. The reaction mixture was vigorously stirred for 2 h at rt. An aliquot of the reaction mixture was analyzed by 1 H NMR spectroscopy to show full consumption of -valerolactone.
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The reaction mixture was then filtered with a Büchner funnel and the beads on the funnel were further washed with benzene (5 mL). Combined filtrate was concentrated to ~2 mL volume and then added dropwise into MeOH (100 mL). White precipitate collected by filtration was dried under vacuum to afford the poly( -valerolactone) as a white solid in 0.247 g, 80 % yield. 
Reactions of alcohols with vinyl acetate
Alcohol 24 (1.0 mmol), vinyl acetate (25) (0.103 g, 1.20mmol), 1 (0.080 g, 0.10 mmol), and THF (1.0 mL) were added to a 3-mL vial. The vial was immersed in an oil bath regulated at 60 °C for 16 h.
The reaction mixture was cooled to rt and then filtered. The beads collected on funnel were further washed with THF (5 mL). Combined filtrate was concentrated under reduced pressure. The residue of concentrated filtrate afforded essentially pure products as analyzed by 1 H and 13 C NMR spectroscopy for substrates in Table 1 , entries 1-4. In cases the reactions were incomplete under the given conditions, the products were purified using silica gel column chromatography with hexane as the eluent.
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